60                           PRELIMINARY.
surface the pound, or other definite quantity of matter named, is to be weighed; for the weight of a given quantity of matter differs in different latitudes.
It is often, however, convenient to use instead of the absolute unit (§ 188), the gravitation unit—which is simply the weight of unit mass. It must, of course, be specified in what latitude the observation is made. Thus, let W be the mass of a body in pounds; g the velocity it would acquire in falling for. a second under the influence of its weight, or the earth's attraction diminished by centrifugal force j and f its weight measured in kinetic or absolute units. We have                                    PO,. y/g.
The force of gravity on the body, in gravitation units, is W*
186. According to the system commonly followed in mathematical treatises on dynamigs till fourteen years ago, when, a small instalment of th'e first edition of the present work was issued for the use of our students, the unit of mass was g times the mass of the standard or unit weight. This definition, giving a varying and a; very unnatural unit of mass, was exceedingly inconvenient. By taking, the gravity of a constant mass for the unit of force it makes the unit of force greater in high than in low latitudes. In reality, standards of weight are masses, not forces. They are employed primarily in commerce for the purpose of measuring out a definite quantity of matter; not an amount of matter which shall be attracted by the earth with a given force.
A merchant, with a balance and a set of standard weights, would giv$ his customers the same quantity of the same kind of matter however the earth's attraction might vary, depending as he does upon weights for his measurement; another, using a spring-balance, would' defraud his customers in high latitudes, and himself in low, if his instrument (which depends on constant forces and not on the gravity of constant masses) were correctly adjusted in London.
It is a secondary application of our standards of weight to employ, them for the measurement si forces, such as steam pressures, muscular power, etc. In all cases where great accuracy is required, the results obtained by such a method have to be reduced to what they would have been if the measurements of force had been made by means of a perfect spring-balance, graduated so as to indicate the forces of gravity on the standard weights in some conventional locality.
It is therefore very much simpler and better to take the imperial pound, or other national or international standard weight, as, for instance, the gramme (see the chapter on Measures and Instruments), as the unit of mass, and to derive from it, according to Newton's* definition above, the unit of force. This is the method which Gauss has.adopted in his great improvement of the system of measurement of forces.
187. The formula, deduced by Clairault from observation, and a certain theory regarding the figure and density of the earth, may be